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(54) RECORDING CORRECTION CIRCUIT 

(57)Abstract: 

PURPOSE: To perform stable optical recording without changing a 
recording waveform in each input pattern in optical recording and 
without being influenced by a heat conductivity of a recording 
medium and front and rear recording marks. 
CONSTITUTION: An input signal is inputted to a differentiation 
circuit 13 to obtain a differential signal corresponding to the 
quantity of a change of the input signal. This differential signal and 
the original input signal are inputted to an addition circuit 12 to be 
added up, and an optical head 14 is driven by this output signal. By 
this method, recording is performed by correcting the heat 
conductivity of the recording medium, and the stable optical 
recording without being influenced by the front and rear recording 
marks is performed, thus eliminating the need of changing the 
recording waveform in each input pattern. 



13 



t& If 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAjlaOxxDA406089437P1 .htm 



06/02/07 



Searching PAJ 2/2 ^— V 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAjlaOxxDA406089437P1 .htm 



06/02/07 



JP.06-089437,A [CLAIMS] 
* NOTICES * 



1/1 ^-v 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The record amendment circuit characterized by having the 2nd circuit which adds as an input the 
1st circuit which considers an input signal as an input and calculates the variation of this input signal in the 
record amendment circuit of the optical storage which records information using an optical head, and said 
input signal and output of said 1 st circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the record circuit in optical recording, such as an optical disk, in order to 
make it this invention not influenced by the heat-conduction property of a medium in detail, it relates to 
the record amendment circuit which amends a record wave. 
[0002] 

[Description of the Prior Art] In optical recording, such as an optical disk, in order to be influenced by the 
heat-conduction property of a medium, to distort a record mark or to carry out, amendment of a record 
wave is performed. As this kind of a technique, there are the record approach indicated by JP,3-1 85628.A 
and an example of equipment. The configuration of the conventional example is shown in drawin g 6 . the 
inside of drawing, and 61 — a signal generator and 68 — MP (multi-pattern) circuit and 62 — the 
modulator of the MP circuit 68, and 63 — in an optical head and 66, a spindle motor and 67 express an 
optical disk and, as for the pattern generator of the MP circuit 68, and 64, 69 expresses [ a switch and 65 ] 
the reference voltage setting circuit. 

[0003] First, if record is directed by the record gate signal Wg, in the reference voltage setting circuit 69, 
the current la for record and a bias current lb will be generated. Here, if the record signal S1 and a clock 
C1 (signalling frequency of the integral multiple of the clock of the record signal SO are inputted from a 
signal generator 61, the modulator 62 and the pattern generator 63 in the MP circuit 68 will operate, an 
exchange of the input pattern signal S2 and the record pattern signal S3 will be performed by the 
meantime, and serial signal S4 for record of a suitable pattern will be generated for every input pattern of 
the record signal S1. A switch 64 operates by serial signal S4 for this record, and the current la for record 
is adjusted. This current la for record is superimposed by the bias current lb, the optical head 65 drives 
with these currents, a light beam occurs from the optical head 65, and record is performed on an optical 
disk 67. In addition, Ir in drawing is a current for read-out which is generated in the reference voltage 
setting circuit 69 at the time of read-out, and drives the optical head 65, when the record gate signal Wg is 
lost. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the record approach by the above-mentioned 
conventional example, the record wave needed to be changed for every input pattern, and the signal 
pattern corresponding to an input pattern needed to be recorded. Moreover, in the optical disk rotated by 
CAV (constant angular velocity) and MCAV, since a rate differs from record power on inner circumference 
and a periphery, it is necessary to record the signal pattern corresponding to an input pattern for every 
radius location of each optical disk. Therefore, many record patterns corresponding to an input pattern 
needed to be prepared for the pattern generator 63. 

[0005] moreover, in a modulator 62 and the pattern generator 63, in order to perform an exchange of an 
input pattern and a record pattern, it obtained, when high-speed signal processing was not completed, and 
there was a problem. 

[0006] This invention is made in order to solve the above-mentioned trouble, and the purpose is in offering 
the record amendment circuit which can perform stable optical recording which is not influenced of the 
heat-conduction property of a medium, or a record mark [ before and after ] without using the record 
pattern corresponding to an input pattern in optical recording. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it is 
considering as the configuration which has the 2nd circuit which adds as an input the 1st circuit which 
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considers an input signal as an input and calculates the variation of this input signal, and said input signal 
and output of said 1st circuit in the record amendment circuit of the optical storage which records 
information using an optical head. 
[0008] 

[Function] In the record amendment circuit of this invention, by adding the variation of input signals, such 

as a signal which differentiated the input signal based on the input signal, to the original input signal, and 

considering as the output signal over an optical head, record which amended the heat-conduction property 

of a record medium was performed, stable optical recording which is not influenced of a record mark 

[ before and after ] was performed, and the need of changing a record wave for every input pattern is 

abolished. 

[0009] 

[Example] Hereafter, an example explains this invention to a detail. 

[0010] First, the model of the record process of an optical disk explains the principle of this invention. A 
medium consists of the recording layer which consists of several layers and an up-and-down protective 
layer, and a substrate. Suppose that P (t) and the record beam spot are moving the optical reinforcement 
of the record beam spot in the x directions at a rate v. If it does in this way, the maximum temperature 
Tmax on a medium (s) can be approximated by the degree type. 
[0011] Tmax(s)=P(s)G(s) 

Here, P (s) is the Laplace-transform function of optical on-the-strength [ of the record beam spot ] P (t), 
and G (s) is the transfer function of the record process of an optical disk. G (t) which is the time-axis 
function of transfer function G (s) is given as follows. 
[0012] 
[Equation 1] 



1 exp 

(t ) = 



r 1*1 l 

I Ao*+ 4 r ' J 



CfS.+ Coh + CsS* 7t(Ao 2 +4t / ) 
[0013] It is here and is [0014]. 

[Equation 2] 

5 , = J n D i (t+tc) , 5 t = / ffDi(t + t c ) , 



X ' = JD ( t ' ) t ' = Derrt , 
o 

[0015] tc is a constant. Moreover, D(t) =(lambda1 delta 1+lambda0 h+lambda 2delta2)/(C1delta1+C0 h+C 
2delta2) 

It comes out, and it is and they are lambda1=C1 D1 , lambda0=C0D0, and lambda2=C2D2. 

[0016] If an approximation calculation is performed based on the above-mentioned function, transfer 

function G (s) will be drawn as follows. 

[0017] 

G(s)=b/(s+a) (2) 

It is here and is [0018]. 

[Equation 3] 

(C J n D~T+C t J n D 2 ) 2 4P q v 2 1 

a "2 (Coh) z + A, 2+ 4D; b ~C 0 h/rAo r ' 

A/= Ao 5 + 4 D efft 0/ 
4 x o 

[0019] It becomes, however, the heat capacity of a recording layer, a substrate, and a protective layer — 
the radius of Deff and the record beam spot is expressed with AO, and property time amount is expressed 
[ CO C1, C2 t and a diffusion coefficient / the thickness of DO, D1 D2, and a recording layer ] with tO for the 
effective diffusion coefficient of h and the field inboard of a medium. 
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[0020] Therefore, what is necessary is just to perform amendment expressed with transfer function G(s)-1 
of a degree type to an input side, in order to make medium temperature steep [ in the mark edge section ] 
to homogeneity in the record mark formation section, since a record process is expressed using transfer 
function [ of a formula (2) ] G (s). 
[0021] 

G(s)-1=(s+a)/b (3) 

Here, when a differential constant is set to alpha and the constant of a differential circuit output is set to 

beta, the above-mentioned formula (3) can be expressed as follows. 

[0022] 

G(s)-1** beta-s / (second+alpha) +1 (4) 

That is, as shown in the following examples, by adding to an input signal what differentiated the input signal 
in record identification, the temperature distribution on a medium will be homogenized and a good record 
mark can be formed. 

[0023] Hereafter, the example of this invention is explained to a detail using a drawing. 

[0024] The [1st example] Drawmg J is the block diagram showing the 1st example of this invention. Among 

drawing, in a record amendment circuit and 12, the adder circuit in the record amendment circuit 11 and 13 

express the differential circuit in the record amendment circuit 1 1, and 14 expresses [ 1 1 ] an optical head. 

An input is connected to one input side of an adder circuit 12, and the input side of a differential circuit 13, 

the output of a differential circuit 13 is connected to another input side of an adder circuit 1 2, and the 

output of an adder circuit 12 is made into the output signal to the optical head 14. 

[0025] Hereafter, actuation and an operation of the example of the above-mentioned configuration are 

explained using the wave form chart of dr awin g 2 . 

[0026] First, if the input signal shown in the input of the record amendment circuit* 1 1 of draw ing 1 by (1) of 
dr awin g 2 R> 2 enters, the differential signal of an input signal will be acquired in the differential circuit 13 
which is an example which calculates the variation of an input signal. In addition, in a differential circuit 13, 
by lengthening the signal which delayed the input signal from an input signal shows the example which 
acquires a differential signal to (2) of drawin g 2 here. 

[0027] If it does in this way, differential circuit 13 output shown by (2) of the input signal shown in the 
adder circuit 12 by (1) of drawing 2 and dra wing 2 will be inputted. An adder circuit 12 attaches and adds 
weight to these two signals at each, and drives the optical head 14 with that added output signal. 
Consequently, the optical output shown in (3) of d rawin g 2 is obtained from the optical head 14. If it 
records on a medium by such optical output, the heat-conduction property of a medium can be amended, a 
mark can be recorded as shown in the above-mentioned principle, and a stable record mark can be formed 
on a medium. Moreover, since it is not influenced of a record mark [ before and after ] and it is made when 
recording a mark on a medium, it is not necessary to change a record wave for every record pattern. In 
addition, it is also effective in the input of an adder circuit 12 to put in the delay circuit with which the 
phase contrast of an input signal and differential circuit 13 output is doubled. 
[0028] Although the above-mentioned example showed the example which differentiates by delay 
differential, it cannot be overemphasized that the differential circuit which combined the usual resistance 
and capacity, the differential circuit which combined an inductance and capacity are sufficient as a 
differential circuit. 

[0029] Moreover, it is not necessary to record a record pattern too many like before that what is 
necessary is just to amend according to the formula (3) or formula (4) mentioned above when rates differed 
in the inner circumference of an optical disk, and a periphery. v 
[0030] In addition, weighting of the input signal and differential circuit 13 output in an adder circuit 12 is 
good in the weighting multiplier of differential circuit 13 output also as below 10/a more than zero, when an 
input signal is set to 1. In this case, a good example makes the weighting multiplier of differential circuit 13 
output below 2/a more than 0.5/a. 

[0031] The [2nd example] Drawin g 3 is the block diagram showing the 2nd example of this invention. To 
performing record amendment in front of the adder circuit whose 1st example is a head drive circuit, by 
this example, the impedance-conversion circuit 32 was formed in the head drive circuit 31 and the middle 
of the optical head 33, and it has realized. This example uses the property which the input impedance of 
the optical head 33 can approximate by resistance. Fundamental actuation of this example is the same as 
that of the 1 st example. 

[0032] A concrete example of the impedance-conversion circuit 32 is shown in drawing _4 . Moreover, the 
modification which added the standup amendment circuit of a current is shown in drawing s . As for C1 and 
C2, a capacitor, and R1, R2 and R3 are resistance among drawing. In these examples of a circuit, 
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resistance R1 and R2 was connected to the optical head 33 of drawing 3 at the serial, among these the 
capacitor C1 is connected to one resistance R1 at juxtaposition. Although the signal current at the time of 
a stationary flows through resistance R1 and R2, at the time of change of the signal from the head drive 
circuit 31, the differential current which is equivalent to a capacitor C1 and variation from the differential 
circuit of resistance R2 is added by resistance R2, and it flows at it. Moreover, in addition to the above- 
mentioned circuit, in the circuit of drajwmg 5 , the series circuit of a capacitor C2 and resistance R3 is 
connected to juxtaposition as a standup amendment circuit of a current at the output of the head drive 
circuit 31 of d ra wing 3 . This capacitor C2 and the circuit of resistance R2 have amended the standup of a 
drive current according to an integral operation. 

[0033] In addition, since it becomes curve-like, it performs a pulse train, and even if [ whose wave by the 
2nd above-mentioned example is / like (3) of drawing 2 for the form of the rim section of the amplitude ], it 
is good. 
[0034] 

[Effect of the Invention] If it records on a medium by the optical output by the record amendment circuit 
of this invention by the above explanation so that clearly, on a medium, the heat-conduction property of a 
medium can be amended, a mark can be recorded, and a stable record mark can be formed. Moreover, 
since it stops influencing of a record mark [ before and after ] when recording a mark on a medium, it is 
not necessary to change a record wave for every input pattern. Furthermore, when rates differ in inner 
circumference and a periphery like an optical disk, it is not necessary to memorize a record pattern 
according to a circumferential location. Moreover, since an input pattern does not need to perform 
deformation of a record wave with reference to a record pattern, high-speed record is realizable. 
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TECHNICAL FIELD 



[Industrial Application] About the record circuit in optical recording, such as an optical disk, in order to 
make it this invention not influenced by the heat-conduction property of a medium in detail, it relates to 
the record amendment circuit which amends a record wave. 
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PRIOR ART 



[Description of the Prior Art] In optical recording, such as an optical disk, in order to be influenced by the 
heat-conduction property of a medium, to distort a record mark or to carry out, amendment of a record 
wave is performed. As this kind of a technique, there are the record approach indicated by JP,3~185628,A 
and an example of equipment. The configuration of the conventional example is shown in d ra wing 6 . the 
inside of drawing, and 61 — a signal generator and 68 — MP (multi-pattern) circuit and 62 — the 
modulator of the MP circuit 68, and 63 — in an optical head and 66, a spindle motor and 67 express an 
optical disk and, as for the pattern generator of the MP circuit 68, and 64, 69 expresses [ a switch and 65 ] 
the reference voltage setting circuit. 

[0003] First, if record is directed by the record gate signal Wg, in the reference voltage setting circuit 69, 
the current la for record and a bias current lb will be generated. Here, if the record signal S1 and a clock 
C1 (signalling frequency of the integral multiple of the clock of the record signal S1) are inputted from a 
signal generator 61, the modulator 62 and the pattern generator 63 in the MP circuit 68 will operate, an 
exchange of the input pattern signal S2 and the record pattern signal S3 will be performed by the 
meantime, and serial signal S4 for record of a suitable pattern will be generated for every input pattern of 
the record signal S1. A switch 64 operates by serial signal S4 for this record, and the current la for record 
is adjusted. This current la for record is superimposed by the bias current lb, the optical head 65 drives 
with these currents, a light beam occurs from the optical head 65, and record is performed on an optical 
disk 67. In addition, Ir in drawing is a current for read-out which is generated in the reference voltage 
setting circuit 69 at the time of read-out, and drives the optical head 65, when the record gate signal Wg is 
lost. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] If it records on a medium by the optical output by the record amendment circuit 
of this invention by the above explanation so that clearly, on a medium, the heat-conduction property of a 
medium can be amended, a mark can be recorded, and a stable record mark can be formed. Moreover, 
since it stops influencing of a record mark [ before and after ] when recording a mark on a medium, it is 
not necessary to change a record wave for every input pattern. Furthermore, when rates differ in inner 
circumference and a periphery like an optical disk, it is not necessary to memorize a record pattern 
according to a circumferential location. Moreover, since an input pattern does not need to perform 
deformation of a record wave with reference to a record pattern, high-speed record is realizable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the record approach by the above-mentioned 
conventional example, the record wave needed to be changed for every input pattern, and the signal 
pattern corresponding to an input pattern needed to be recorded. Moreover, in the optical disk rotated by 
CAV (constant angular velocity) and MCAV, since a rate differs from record power on inner circumference 
and a periphery, it is necessary to record the signal pattern corresponding to an input pattern for every 
radius location of each optical disk. Therefore, many record patterns corresponding to an input pattern 
needed to be prepared for the pattern generator 63. 

[0005] moreover, in a modulator 62 and the pattern generator 63, in order to perform an exchange of an 
input pattern and a record pattern, it obtained, when high-speed signal processing was not completed, and 
there was a problem. 

[0006] This invention is made in order to solve the above-mentioned trouble, and the purpose is in offering 
the record amendment circuit which can perform stable optical recording which is not influenced of the 
heat-conduction property of a medium, or a record mark [ before and after ] without using the record 
pattern corresponding to an input pattern in optical recording. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it is 
considering as the configuration which has the 2nd circuit which adds as an input the 1st circuit which 
considers an input signal as an input and calculates the variation of this input signal, and said input signal 
and output of said 1st circuit in the record amendment circuit of the optical storage which records 
information using an optical head. 
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OPERATION 



[Function] In the record amendment circuit of this invention, by adding the variation of input signals, such 
as a signal which differentiated the input signal based on the input signal, to the original input signal, and 
considering as the output signal over an optical head, record which amended the heat-conduction property 
of a record medium was performed, stable optical recording which is not influenced of a record mark 
[ before and after ] was performed, and the need of changing a record wave for every input pattern is 
abolished. 
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EXAMPLE 



[Example] Hereafter, an example explains this invention to a detail. 

[0010] First, the model of the record process of an optical disk explains the principle of this invention. A 
medium consists of the recording layer which consists of several layers and an up-and-down protective 
layer, and a substrate. Suppose that P (t) and the record beam spot are moving the optical reinforcement 
of the record beam spot in the x directions at a rate v. If it does in this way, the maximum temperature 
Tmax on a medium (s) can be approximated by the degree type. 
[0011] Tmax(s)=P(s)G(s) 

Here, P (s) is the Laplace-transform function of optical on-the-strength [ of the record beam spot ] P (t), 
and G (s) is the transfer function of the record process of an optical disk. G (t) which is the time-axis 
function of transfer function G (s) is given as follows. 
[0012] 
[Equation 1] 



G(t)= 1 



exp ( "aT+TT 7 ] 



C,5,+ Coh + C £ 5 2 7t(Ao 2 +4t') 
[0013] It is here and is [0014]. 

[Equati on 2] 

(S|«=y.ff Di (t+tc) , = / ffDi(t + te), 



r ' = fD ( t ' ) t ' - Dettt , 

0 

[0015] tc is a constant. Moreover, D(t) =(lambda1delta1+lambda0 h+lambda 2delta2)/(C1 delta 1+C0 h+C 
2delta2) 

It comes out, and it is and they are lambda1=C1D1, lambda0=C0D0, and lambda2=C2D2. 

[0016] If an approximation calculation is performed based on the above-mentioned function, transfer 

function G (s) will be drawn as follows. 

[0017] 

G(s)=b/(s+a) (2) 

It is here and is [0018]. 

[Equation 3] 

_ 1_ (C J n dT + C 2 J n D 2 ) 2 4 D q v 1 _ 1 

a ~2 (C„h) 2 + A ff 2+ 4D/ b ~ Coh tt A*" 

A* B = A 0 a + 4 D e ttt 0/ 

D — ^ — + D 
4 t o 

[0019] It becomes, however, the heat capacity of a recording layer, a substrate, and a protective layer — 
the radius of Deff and the record beam spot is expressed with AO, and property time amount is expressed 
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[ CO C1 f C2, and a diffusion coefficient / the thickness of DO, D1 D2, and a recording layer ] with tO for the 
effective diffusion coefficient of h and the field inboard of a medium. 

[0020] Therefore, what is necessary is just to perform amendment expressed with transfer function G(s)-1 
of a degree type to an input side, in order to make medium temperature steep [ in the mark edge section ] 
to homogeneity in the record mark formation section, since a record process is expressed using transfer 
function [ of a formula (2) ] G (s). 
[0021] 

G(s)-1=(s+a)/b (3) 

Here, when a differential constant is set to alpha and the constant of a differential circuit output is set to 

beta, the above-mentioned formula (3) can be expressed as follows. 

[0022] 

G(s)-1** beta-s / (second+alpha) +1 (4) 

That is, as shown in the following examples,, by adding to an input signal what differentiated the input signal 
in record identification, the temperature distribution on a medium will be homogenized and a good record 
mark can be formed. 

[0023] Hereafter, the example of this invention is explained to a detail using a drawing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The block diagram showing the 1st example of this invention 

[D r a win g 2] The wave form chart explaining actuation of the 1st example of the above 

[ Dra wing 3] The block diagram showing the 2nd example of this invention 

[ Draw ing 4] The circuit diagram showing the example of the impedance-conversion circuit of the 2nd 
example of the above 

[Drawing 5] The circuit diagram showing the modification of the example of the impedance-conversion 

circuit of the 2nd example of the above similarly 

[Drawing 6] The block diagram explaining the conventional example 

[Description of Notations] 

1 1 — Record amendment circuit 

12 — Adder circuit 

13 — Differential circuit 

14 33 — Optical head 

31 — Head drive circuit 

32 — Impedance-conversion circuit 
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